Optical rotations were measured on a Perkin Elmer Model 241 polarimeter (Foster City, CA, USA). NMR spectra were recorded on a Bruker 500 MHz spectrometer (Bremen, Germany). LCmass spectra were determined on a Finnigan MAT 90 spectrometer (San Jose, CA, USA). Vacuum liquid chromatography (VLC) was carried out with Al 2 O 3 (EM 1085) and SiO 2 60 G (7731) from Merck (Darmstadt, Germany). Chromatographic separations on a chromatotron were carried out on rotors coated with an 1 mm thick layer of Al 2 O 3 60 GF-254 (1092) or SiO 2 60 PF-254 (7749) from Merck. Thin layer chromatograms were run using the solvent systems toluene/EtOAc/diethylamine (7:2: 1, 7:4:1, or 7:4:2, v/v/v) and purifi ed by preparative TLC on SiO 2 with toluene/EtOAc/diethylamine (7:2:1, v/v/v), and a mixture of lappaconitine (2) and anthranoyllycoctonine (3) (28 mg), lycoctonine (4, 22 mg), puberaconitine (5, 10 mg), and ajacine (6, 11 mg) was obtained. Lappaconitine (17 mg) and anthranoyllycoctonine (11 mg) were purifi ed on a Sephadex LH-20 column with MeOH. From fraction 4 of the Al 2 O 3 rotor, septentriodine (7, 5 mg) was obtained.
The crude alkaloidal extract (0.625 g) obtained from 520 g aerial parts of A. vulparia was fi rst separated by VLC on a SiO 2 column with petroleum ether/CHCl 3 /MeOH mixtures. VLC fraction 39 (CHCl 3 /MeOH, 95:5, v/v) (103 mg) was separated on a Sephadex LH-20 column with MeOH, and aconorine (8, 23 mg) was obtained.
All known compounds were identifi ed by comparison of their 1 H and 13 C NMR data and Co-TLC behaviour with those of authentic samples.
Results and Discussion
A novel norditerpenoid alkaloid, designated alexhumboldtine (1), from the roots of A. vulparia, collected at an altitude of 500 m in Prüm (Germany), has been isolated exhibiting [α] , but no aromatic absorptions. A completely decoupled 13 C NMR spectrum confi rmed 25 carbon atoms of the molecule. The 13 C NMR and DEPT spectra showed three signals for quaternary carbon atoms at δ C 76.7, 51.9, and 37.7 ppm; eleven signals for methine groups at δ C 179. 8, 87.6, 83.7, 82.6, 82.0, 69.7, 52.6, 45.4, 42.5, 42.1, and 37.7 7, 56.4, 56.4, 33.0, 30.9, 29.6 , and 26.6 ppm; and four signals for methyl groups at δ C 57.9, 56.4, 56.3, and 56.1 ppm (Table I ). Diterpenoid alkaloids usually belong to one of two main groups, those with a C 19 lycoctonine/ aconitine-type skeleton with characteristic methoxy groups and those derived from a C 20 atisinetype skeleton with an exocyclic methylene group (Joshi and Pelletier, 1999) . The 1 H NMR spectrum of alexhumboldtine (1) proved the presence of four methoxy groups, therefore it should be a C 19 norditerpenoid alkaloid. The most important point is the presence of an aldehyde group in the molecule. Aldehyde signals at δ H 9.22 ppm, s and δ C 179.8 ppm, d indicate the presence of a N-CH 2 -CHO structure in the molecule as in the case of the diterpenoid alkaloids chellespontine Table II . Summary of COSY, NOESY, and HMBC correlation data of alexhumboldtine (1).
H-5 H-5, H-7, H-18a, H-18b, H-19b, OCH 3 -6 OCH 3 -6 H-7 H-6, H-17 H-6, H-15b, H-17, H-19b, OCH 3 -6 C-9, C-17 H-9 H-10, H-14 H-5, H-10, H-12a, H-14 C-7, C-12, C-13, C-14, C-16 H-10 H-9, H-12b H-1β, H-9, H-12a, H-14, OCH C5, and consorientealine (Desai et al., 1993; Meriçli F. et al., 2001) . Except for the aldehyde group, there were six O-bearing C atoms present as shown by the signals at δ C 87. 6, 83.7, 82.6, 82.0, 76.7, and 65.7 ppm, four of them carrying MeO groups, the other two, therefore, should have OH groups. Four methoxy groups (δ H 3.30 ppm, 3H s; 3.34 ppm, 6H s; 3.38 ppm, 3H s; δ C 56.3 ppm, q; 56.4 ppm, q; 57.9 ppm, q; 56.1 ppm, q) could be assigned at C-16 (δ H 3.57 ppm, dd, J = 7 and 12 Hz; δ C 82.6 ppm, d), C-14 (δ H 3.66 ppm, t, J = 5 Hz; δ C 83.7 ppm, d), C-6 (δ H 4.15 ppm, dd, J = 1 and 6 Hz; δ C 82.0 ppm, d), and C-1 (δ H 3.38 ppm, dd, J = 9 and 6 Hz; δ C 87.6 ppm, d), respectively. The two OH groups should be located on C-18 (δ H 3.31 ppm, d, J = 10 Hz; δ C 65.7 ppm, t) and C-8 (δ C 76.7 ppm, s). Alexhumboldtine (1) is very similar to the C 19 norditerpenoid alkaloid aconitilearine (9), the only differences being that 9 does not contain any aldehyde group and has an OH group on C-19 (Meriçli A. H. et al., 2006a) . The presence of an aldehyde substituent at C-21 is signifi cantly confi rmed by interactions of C-20, C-17, and C-1 in the 2D-NMR analysis as shown in Table II .
The presence of aconorine has been shown here for the fi rst time in Aconitum vulparia.
The NMR data of alexhumboldtine (1) are given in the Tables I and II. The chemical structures of alexhumboldtine (1) and aconitilearine (9) are presented in Fig. 1 .
